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(54) INVERTER DEVICE 

(57)Abstract: 

PURPOSE: To obtain an inverter device having the excellent low-speed 
characteristic by providing the first and second inverters, which convert 
the electric powers of the insulated first and second DC power supplies, 
and connecting an AC motor having the open-delta armature winding 
between the AC output terminals of the first and second Inverters in 
series. 

CONSTITUTION: A high power factor converter(CONV) 1 and a CONV 2 
are provided in a three-phase inverter(INV) 1 and an INV 2 using a GTO. 
As the power supply transformer for the CONVs 1 and 2, a transformer 
TR 6 having secondary windings SW1 and SW2, is provided. A DC filter 
capacitors CD1 7 and CD2 8 are provided between the CONVs 1 and 2 
and the INVs 1 and 2. The output of the INV 1 is connected to terminals 
U1, VI and W1 of the open-delta armature winding of an AC motor M5. 
Meanwhile, the output of the INV 2 is connected to terminals U2, V2 and 
Ww. The output voltage commands of the INV 1 and the INV 2 are made 
to have the same magnitude and have the reverse polarities, and the 
voltage of twice is supplied into the motor. Therefore, the output voltage 
becomes cumulative voltage. 




LEGAL STATUS 

[Date, of request for examination] 18.02.1999 

[Date of sending the examiner s decision of rejection] 21.05.2002 
[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3352182 

[Date of registration] 20.09.2002 

[Number of appeal against examiner s decision of 2002-11 170 
rejection] 

[Date of requesting appeal against examiner s decision 20.06.2002 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://vwvv19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAZEaiwRDA407135797P1.m 2005-10-14 



. '■H02p' :7/63.';, ■ '•,•■3.6,2'.: :b;/9178.-.5h;;- ' \ • : ■'■-^ . 





. (71)ffi«X'. ;593204568 ■ ; 


^ v. ■ m m: - 


<22)HWQ ¥*5#a998)Ufl 9 f . 




: - aufflKA oooooM . 








jC«»l4^EBK*©l^=:Ti2#3^ 












■(72)5tW« -MS J^J . 























-693^;^ 



(2) 



7-1 3 57 9 7 



: aofcffi©I18Sfl*S3585«SJi::SB«IT<5S-©'f 

©^i«tti*Jii^©iifi»^*--^>T;v:^mtiff#»©SJ^ 
. 4*mti'-5»«*2(tiBe®'f^n--^'SB. 

" .. =k©-Knffi««««-*»iMTS-tfaffiU7j'>;kSffl. •«> 



i||l;5»e..5KE«®-f >A-5'SB. ; • ; 
»J7»©«»«*B--it. *n60=^'^*''J7 f 

«©(siiicffiscfi«ss»fc-&fc^^s«f«it«a: , 
• LT3j8iEai*®-^«i©Mfc i sMmii.^fifimmii 

. 11: *-i:m:=©itje«iEtl/t»--i» 

r®»**3 ^/VirSIH*, cn6©lS**3>:/V 

^'©3ji!5«iBi:i'tffiiasnfc 20© 2 j^««s«t«> 



tarn 6 o«*ii4*«»« 
gi4s*%^-©ii[i««i'tffiat-ai5icu . 

13 i; »-©ifii«ttis®SEKMtt^-© 
: i 41, .m~<D^>n-9tm-<'»(>n'-if 

[Sl*ai 51 «-©:< >/1-5'tfB±©-f >>^-? 
*^ s fcttisi:;^ t fcSfts fc© 1 V SSi^'^lft^i'sa 
si^ftt-r-su^a i *> 6ii*a 1 3 fcSB«©'f 



■i 7; . t»i 3 « 3 V 



■lll««l 6] IB-©,'f >/1-i't»:r©^W^--*: 



(3) 



10 



18 \ 3£SSEmiMa©iiai»»^«5 1 d t h^i' 

•■ ioOOl] : 

: (OSt^-i Wt— ycoWSHS© (a) , (b) 

. : (a) ic^t-i?:fta»®3«2 v^^^^^ 

to 0 0 31 08 : (a) 14,- ia««i844©***GTp 

: s^ft^asoo Hsto*r'37«S©{tffi&-tti^H©'f >n 
■ ©ia-ci8o av7 V t fc± o ^ , a^SE*?^ 

: 5.. i:©*^^^ >f>/i-^'©tlJ:'j*ffi*3 kytck 



[0 0 Q 41 ■^t'i: .(WW©EJi«»il®J:5K0H«)a • ■ 

OEi&aT*»&ffl:'J«E*«»"?**^?'^^'^^^ , .: 
©:StetUT:5B¥&iS*i"tvv*®**> »8 :<i>> • . 

Z©E1K«. «A«m rS*!?;.iS5W» • 
fSt,. y.OL75. : (1.9 9 3.-5) . 31~34HKRil«n 

GTOSfflVJfc2#©«E»3ffi2l/'SJK ; 
>/1-^^40. 41©W*'&«B'J 7^ WH5, 46, Aim ; : 

fe&500 HlgSt-rnH =^r¥ <J 7ii[©fitt*'r>-f ; , 

9^>i^t4±3Kt'T. {a:fjmEe©i«wft*^*t< 
. e. y 7«©ffiia^t-ffi^t5®E^£»-Cs 

*k)S5J-ttBiaS *TJ4:V>®-ei lfl*«»»*» OHifi< T 

feU7i5'K^©a*©iw>©*httft<> j^^aw*^ 
jE)it^6h.5. s©*«»4«nfcia»mjEiiii&**#5 

t*tTf«*. rro^ft-CBv 3t>©«iwy 7i' 
a-f >;t--^'>ctt, 18«9^ y 7i' 

.5©T. v;i--i'©tB*S^ft1*«fc*K h9>x-t> 

[0 0 0 6] zi©^wtm±®*^*i^a!a=£^*i'^> 
M-3f c*v»T, «iaiy 7^^ wi'^ffi*?:**!' 2t®^ V 

•S; 1)*%.;: »<ife©ftJ5cS. 2 #©< S«Jt*1H 
ffil J^S: L K^aicT^SSrl/ Vi^^S^" ©I1IK>?; 

.a*ii«u >boT/jN», «jff«Ty 7 i'h ;>©««« 



5t> 



(4) 



■'■'S- 



. [0 0 0 71 yn-f'iimm.f^i-^'o ., 

/^;k::'M->50/ tfcliPi^ (b) it^t3><<;K^ 
i'omi^^ts.'ii m (b) -t?li5i*»aGT0Sffl' ; 

1 . s 2,. s 3. s 4m?9mf^tthK:. . S 1 1 lO 

I); s 2 1 s 3 w»mA*a*ia7-ut*nfc'b©-rft 

(a) Sl i:S2*«t>©^- : ^^•^^'^j^®*^ 

(b) S 2tS3*«:*->©W: iSaE«iK<0*©llffi 

( c ) S 3 tS 4 >©^ : litil«B©*©*tt 
it©ttft. ;i©lHlKS 3fflglVta:3« 3 VSJW •3'! 

'. 9 liv l«o 2 tMsRl't^v 
.0!WI««^4<t«ili)j*aBfeiv. 
[0 0 b 8] ±ffi©lHl?5H'C»4jfi5HGTO«:fflV»TV» 

pS-tt©^'yi>'>X7T^©±t--fWEbfca*¥ 
. Sflc^^t?, 0:^©12:^'Ca^^rH5. ffi®aS©S*^l^ V 
V t?;?.H5SIK±Gt OSfcH I G B T hWm 

© 3 V-^A^'f i 2 W'^;K >/t-i'tt. ^SFtlfe 

3««)£)g<>A'r^'^-r*5©r. jtfiflSBWbi'Tv 0. .SO 
1 Ofc3STJ:3ft»T^1'i H0 :(a) ttHK65a«E 
Jg-f >n-r-if. (b) «GTb'f >>tr-^'v (c) B I 

G B T-iyn-i'^^bt, Iniet (d) li^'-f t- P 

: ij-fe-f ©4»K:^*n5 fc#Av ai:'i'ttA©B; . , 
■ ;^l±tl&U. *i:©T3«sm®'fw5r^'tV5Hi.::. 

0©i9ft-t5©«t?{^t'«. /. 
:r[ooo9r. ; ■ ^^^^ > : 

[»B*»ftt5&«)©*K:C©KM©»*ai»-ff V 

s-£ar©sti8eiH*Kttv m-©iafl5msi©«** .: 
. -:/:/7=;v^©««Til»© 

.[0 0 1 01 a-*ffl2iir*si4fci»toi'f>A-> 



/jsu&fe©'-?**./;'-.' 

^ [0 0 1 11 W*S3 fcl»*S5fc«teM>>'?'-^'- 

ffl^a»&»=*©i?nffi«ffi)«i^s«i«-r5'J7i;r h 
;j/&ao fc^©««8e**^ffi«*«t^'^5^-<^< 

wi-^' «l8ttv S-ro-^ >'5~^^*S^:©< wt- 
©3Siiilffi*ffl^©Mfc*-':^>7^^^'*#'^*ft®^5^ 

tfi5t>*-f >;^-:^ftv ai*a 2. ! 3 . 4, 5 fc^VV-- ., 
T; ^-iiJB-©.'f >;A*-3'©*8SX^JfliS<aEK:Mi^ 

t^-©'f>;i.-3>®-:!5FSfci*55b^C:^*.5«£Effl'^© 

[0 0 .1 21 «««6 fc^SSfeWtt. S-tB-©'f > 

-^•©>ir >n->©3aii|ifl*« 

«*«8 t«;5t)©li^ SI«3Hl,©IS-©<>/'«, 

^ 1 U!C 3 ffi 2 i'^Jl'-i >/t-il' Vv; vtlSS • 

IN8SItl«fcSa»tfcIilS«dE©t)©'t?* 
[0 0 13] |i«)B9 «t»«fc©ti :«T-t»=©'f> 

M-i' tUT32?«a*©--««!®MfcSBffiiayg*^** 

«»|Bl©X< y fr^i'SfT^ R-»tt© 3«Py^ 

iig-f >;j-5'Sfflviv !infex:#©-f >y?-^'©ta*siii 
^©H»c:f-:/>x;v3'««^«6ii5ii»c8skb: A^^^^ 

■Pv 31-t tSI-©-f,>/'?-^'®^'f s/^^yi^Sfifti:^ 
©"^©■CfcS.. 

: [0 0.14] 8il«®i 6fc«^>©»l mTrt®-®'*' 
iimsmo T.'iv^yif^h 5 3; « p wM^Kj^'f 



(5) 



[0 0 16] 2K«t)5t>©tt. »-©t85fl. 

[0 0 L 71 ||*fll 3fc«t>,« »-©ti«« 
[ 0 0 i 8] «^3E1 4 t{St)«t)©tt, »-®'f >^'« 

^jl^oHi, t^lSi©wn*i*ifcBH:!^ 

• «©.<<i!r>ji^*fyffl^^^^ 
[0 0 1 9rii»«ai 6fc»t>*t«>i4i a-w-f^'l . 

. fiiJ:i/fciais«i«©fc©t?*5. 
[0 0 2 d] 7ic^Rt)«i©tt. ^~0'ir>''''f 

:^>n-3'©«*^t2#toitT*&^afc«*& : 

v-."-;':-: ■-; \ ■ - • 
. [0 6 2 ii 1 8it«tos%>©tt; 

2 ^©.'f ^^A-^'Cmff^^ffl* d q i© JfCE»U. 2 
■ft©.<>/1-^'Oifff!S*t«^«*©^i^fflSeS 
■^^ssi5iibfc4©T*5.' 
,o«/^-i^r©<>/t~^'©iaSt\*fl!l*WSfcM .. 



t«ii©^' >'A-^k::#3t,i«)aB'&©*ni^*«; ' 

■ -'[o'.o 2..2]- ' '■ .- .. . 
■&© 3 y 'M >;t--^'©fH^*^ri5t"Sfc«6fcv 

, ; vr-.V:^wi^iJfc^-©^>^^ . ■• 

1 tt^ffi:/U t/V-f vW-i'20,, 2i, ;22©t|i*«** h r, 
7>:^23.^ 24. 25® 2 *T?X>^^««Jt.;' a*f|BEO^ 

3;^cias8S*i!jE*i<fct>®T?*2'« Hi X a. .»s*t* 

«, 3 0 y i'^f > 2 # t H UT ft V** 
^U £©««H*©Wfi««»6©"tSi!lffiB«JrttfflV» 

enaA^o fc. ip%. ^j^/t^xRo^tr^asesftP w; 

M*«<>A-^'Tia*WI8/iiESi6«^©Si«il«^ 
: ©ltjiKaiKte*<ffiKT?»*.©*C,' Hi*^ 

i i »C i or «ffiJi'^fflSil« fisi6/^-t ^i^® < 
j:t)ret.-t®«*; •*Eji^®2t*is^ ; 

lHCtt«S*fflT«*®-C. 3*H-f>/"?-*''tr«»H^5 . 

t, '^^fflO'f >n-3'©ffl*«EEfe^*nsS5=»;; 

iHJft®&ffi*<Iibift«©Tv HI l©J:'5fch^^'X 

© 2 ^*c#fisx -c-rn«, mt izm^mat^ ; 
nav». tb^j b7>xsa«©:3«3Pft'C>ir 
r%tv.^ffi©wfe»it«®HBpa©iSB**<i^*a 
t as. w ©Rffiea*tt>:#*«i»ia«=&^*t> J3 

»=BiB««m®a»tt5Kti-*tHKcff^i.*)ntv» 
uA»u; «ii«Tji»Hiais«a«®aiS««^«*« 

[0 6 2'3i «»ilWB»fcfflv>^a«©a« 

tHi, 5fiJJBJ?lfil±®fc»»wH 12 :;(b) KTRf 
J; 5 KSZSia«*^«®Ji'^»iftlifcO , 2ffl:. 

. .a-eftnri;- 2 #©-gnffi«flEia^»4fn»i£.)a5<3 1. 



(6) 



■.•Kft*«>T**i>. •. •: 

10 0 2 41 *S?«»lg-«S^ttv' 01 CaNti 5 

gits c fciri oViiHii58aS[&if®ra«««'^=^^^ 

ft< tV-i^o-f ©Elfin •'i. 

■ '-[O-O 2 5] '^^ 

GTO&fflV>fc2^©3«-f>/'^-^, I.NV-1 1 . . 

■ vr- i: 3 tcoNv- 2 A^m% ^n^ffifls** 50 

SM8*tU I NV- 20W*ttXJr . Vi , W» «. 

^itgik*nTVi3; -c©WTtt2#®'f>/t-^ei^ 

. ' -Sli-C*-5. I NV- 1 1 .1 NV- 20ffl*«ffili'^ : 

i&an«. c£T<'^'^-> I Nv- 1 1 1 N V- 2: .40 
It; 2V'^;w,>/'?-^^''^*>3 V^^^^ 



E, • = ■(-£»■ . -El .. -El ) tt*'.:-'; •, ■ 

0 . - Ef , -Ei ) 



[0 0 2 63 j>cic*5iw©a*-&^©iSssiKiMi-*. ; 
t; fe-C'f >n-?©Bi*^!ii^t^ ; •. 



tfto; 2#©tis*j««^»K«**&^^*' 

^■^© 3 l/-^;W >/'?-^^'©tt*®E}i'f^*iEi'^^ 

-^©ffl»sflag'&«4.:;i>fe>oti'^>- ■ 

E. • = (-kE» , -kEr . -kEi ),. ttS..;~ . - ' 

Ei :»Bp\*';>b»-^'-'>.<b» .-Iff.;; ■,Ei;;)' -..(-k ; 

: En' -kET--,:.-kEi'=) ' ' . ;; 

= < (r + k) E. r''.- (1 + k) E>. . (1 + k) V V- 

E. ) v /V'--:- ' V ■ ' '■: . 

taOi 2-&©ffi**ffo5^S«i" kT. ftftWfc® ; 

#afct>.*»S. ;S 3J*CiS»aSSW^©lsI«^**S : 
[ 6 .0 2 7 1 2 - JJtl:0 6 twl^ 

jfiaiMB;5«-efea©T?vB«iH3«^fev>«^^^^^^^^^^ 

U8 ©ffi^ii. t©S*iSa«I#.iaKll7 ■; .;,:/■. 

ifi«<^ Id' )ii®fiiat£lS<^f9ffliilKll6 d W«8I . ;; 
Sllflim C#^6n5. d, : Q.«©«iSiSl!»SlK112 , . : .: 

113 m/Mi0^^^'i'*'^^^^^^^^^^^^l 

ffi^E. • . :E, • .:*f^S. C©*ff}i*?:t|ffS:»*! ' : : 

miaism iwi Ny-- 1 i tr n v- 2, 2 ics«ti :. ; 

4. ;«3^7>i'»i2if'> bsaio*^5r>^:''J**' ; 
Kmaia»L.fc«0ifpit 'J 109 .siKk :*':';>^'©HS . ; 



• .. . (7) : . ■; ... m^Z- 1.3 5.7 9 7 . .■ 

q / 3 «ffig««iio6. 107. -c 3:«tsEifti>» p WMB :mmmmfs:^i:mt^. cow-ctis-©* , 

KH02 . . 103 fc^^tTW*. »=II«»4B1ISU . ;; mm^^P^^ >;t-^-C; m-.«*n»**'f 0 Tiif 
9 »; *HWJSe(D s i n»}g*E»bfc«!c0>i€'JT?. . . a>n^,^r&^. co)Mr\i. i KV- 1 1 1 1 N. 

tbmBoiiimm±rikmmmi:M>Y- '■■ v-2 2effi-88tt-e. Rut|i*«E-trji«Rt5:-.:^.- 

StlcjSUT^iUv PWM- 1 tPWM- 2 fcjitl^L5.... " • .•3©« WeH©®* 

-3^. »Sgl08. KtSSI** 'J7S*.* 'J 7JS-. ll64- ^ .. a^BU 7i'>VV9TMj'ICS^UTVvSi *fTS<E# 
t^Vu 7«E- 2 i05T<^Sfcl5, .i' O y^SSSil" . tt, CONV- 1 3 »±I NV- 1 .1 (OmiJ^m.\: 
:S>, Z. CTtt*'^' 'J 7»-^ 1 'J 7«- 2*5180 « CO.NV - 2\. 4:tt I fJVr- 2 . 2 ©f|*Sj#0. •?■© •: 
©&«SS^:3i5K:U, I NV-r i 1 1 NV-20X ^^ . J^ : 
<y?^>if*J3jSfcffat)nSi5fcU tH*«)gS^ fcCQNV-lbjINV-l©, C0NV-2(CttI:. 
il$*TVi5; iiSWidbTftStlfc-f Wt-i'©* NV-2®ie«««eS«iii{«'&tUT7^-l<7*t7-- 
El&<^i±PWM- 1 1 PWM- 2 . FtV. 0tl^»CON V- 2fili4Ttft:V> 

»ioo . 101 sauT^>n-i'^siH'5. ±iB©w : ■ <o% nmvatu im-2<D^%0?^ccy 
©«^®^-nfctfc«bTy- Vmmoi., pwmbkio. n5ii[«««ttttai-c*v>-fe;vr*©Tv -enffiu 7 

3; *^y7«lsn«106 V d4/3tt«*EI!Sl07 h;v©«%jtiBittftv»v^w^r®<>-'t^ 

mi£<, m\tmmmit^^mmi.^ : ©a6.r»t?iircjt*«E^?F^»fc«ftr5^^^^^^^ 

[0 b'2 8i- Sttl«3. H3©lalBltt. mtfv.ft-© . :..««»^i^)!(<'>b^t-5©T.:^nC^^^^ 

r NV- 1 1)6SX< y5^>i'Bii&)!)«500 SlUftJf S&ftfcv ^-JVJR^'&fflV^fc-SDfflCTlSt 

Hs©G TO-f ^/t-.i'-Cv ^ro-r IN V-2: ■ €D«a«»taiiiSl28 iiq««m«I«?®»i2 

2*J;^>fy5^>y«iajc«»5kHj©I GBTrf 9 TI NV-l t INy-2©PWM@»f02 , 103/s 

4»4Vi«ESi^i(St««lj«"caB«. GTo-t i'A-i'© H:*>rA'Ctct6f ; -Y>n-^'©3£aHiT3«^^^ 

5. GtO< >A-'J'©J5*1--5«Elltt y •30 10 0 3 0] *5!M©<#»)iffiV>:*il/T^ 

'fc4A5nsaff}B^SJ6i!«»106 •Cdqil*»5 3ffi : :J:,^-©-<>>tr-3'©«tf»tttlfitt«iEIC®^^^ 
fc2Emi/&m4^fi*&«EttttliIiai20 T?:*»&INV «^ n#©'f vn-i'©tiJ*«E©:'^i' h^l^ 
- 1 ©{HAmffiS§! v»T [SES ©«#&*«&«. 55c : + El • ' »tss«|K:|«gfSn5. .^-(^^ >;tr^'«> 
fc*©©^S7^./ViS'm «Stv I GBT<>/t--?^^^^^^^^;^^^^ El V% (Eul, Pvi.; Eti) it. : 

UTPWM- 2103 'V^il^. .-*, :l GBT'T ^M- .Ei«, E,0 C©S^v^85«^ 

'''>fctt«E6E»«»iii»iii*6**«iWp7-*^ v-'-'-': 

S*&IIE}S"^*»#jt6nTV\*©Ti ^•n(:±E©1« ■iff En =^Ei V +Ei - (Eot, E't. E,i) + 
ffl©^*fiDA; IGBT'f >/t-J'©PWM-2©«EE ' (EBirEii,: Eii) : ; . : . 

.H^ t -r -SL IGB >n-^.ttGT O'f WT'r K = '(Ei > + , Evi + Et : r E» i + Et j ^ ■: 
»l/T10~20X©?f»T?85>'Cfc6*J/ f^l^SSe^** 

(g^ST».5©T, w*K->7>xfRio*® [0 0 3 1} c:©:^)*^:;^©^ >/^-?^^ 

;'X©te«savt«&»v GTO-f >/t-^'*JS*»tii . . «: «^tf^^^^^ 

mSiiJ v: I G B t-f >/t-^ttjail«iS«<S©*&ff wt-^'WiittiS^pia >A-^'*«&,<y^ 

ft 5 i 5 JCSffii2i^lllilKrT?Be»f ftfev 121 B. . . .^i t. i5MiSttft©.*iTSffiViiF*tnI«|Ta5.5.. 

m±£ v<jr.t:ii,«!ifl©i5yn»y^*.Sti6TffiBHb ©fc*fctt«EiS^^«@»iu *»6»=©-f;>/^^ 



(8) 



.13 



14: 



[0 0 3 2] *||W(08lop^"tJ*; BiSttiSflJ*^ 

I N V:^ 1 I NV- 2 ®*V >J 7iS®ttffi ; : 

amm*»u7i' !^;vR:BJfli*ti. :;*:^fe«w©MWi'ft 

, [ 0 0 3 3 1 a«©ffi^>*Ttt> 2 >M-5' 30 

ttftK t, I N v-i 1 1 Nv -.2 iwmK • 

*T, H 2 fciRf J: 5 fcSS-©^ >M-5' 1 « 3 V^)V 

: 2V-^M>/T"^5'<02 <S©«E:5« 

■ . #&h5©TV P#*ii*i&to«5C tirJ:0; 2 V<^ 
JV'fW?-3'© 3f&©^ft6*#6*liv 3 l^'SJl' 
<Wt--^' 2#T*IEM©0»fc'5"*i**v 4fl5©«fifc 

2 : 3 : 4 ©SffiS?8*«!*T?*v 8^*^^^ 

-o©siiE«iii tvv5Sth*ia^n?* 0 2 t5©Sili 
V 7itiffiaiBifeSitsctftii«^«t%©ti^T 

GT do 1 «T-t3^J-T?>4fi<^B!^^ 
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